I respond to Williams and Shattuck's comments regarding the importance of eusociality on the longevity of fossorial species [1] . Williams and Shattuck extend our analysis [2] by compiling further data on fossorial and terrestrial mammals (less than 60 kg) and including eusociality as an additional factor in their analyses. They find that both eusociality and fossoriality are associated with increased maximum longevity in mammals after accounting for phylogenetic autocorrelation. We welcome these analyses by Williams and Shattuck as they bring helpful insights with regards to the drivers of longevity. In their comment, Williams and Shattuck also suggest that additional analyses may further distinguish between these competing hypotheses. In response to this point, I re-analyse the dataset compiled by them while, further to accounting for non-independence owing to shared ancestry, also accounting for variation associated with phylogeny inference. I show that eusociality but not fossoriality is associated with increased maximum longevity in mammals.
To carry out this analysis, I use the same approach as previously [3, 4] . I selected a distribution of 25 randomly chosen trees from Kuhn et al. [4] and treated them as equivalent to a Bayesian posterior distribution of trees. I used the data collated by Williams and Shattuck [1] and log 10 transformed both maximum longevity and body mass before mean centring and expressing the data in units of standard deviation. These data, as defined by Williams and Shattuck [1] , include a classification of eusociality, as determined by reproductive skew, and habitat, categorized as terrestrial (including occasional burrowers that burrow only to construct nests for offspring or those that use shallow, simple burrows, in addition to terrestrial mammals that do not burrow) and fossorial (including mammals that spend time above ground but shelter in sealed or complex burrows, in addition to subterranean mammals that spend the majority of time underground). Using the MCMCglmm package [5] in R v. 3.0.2 [6] , I fit a model of the form of maximum longevity = f(body mass + sociality + habitat)
The number of iterations (5.1 Â 10 6 ), thinning (2500) and burn-in period (1 Â 10 5 ) were determined using the CODA package [7] . I used the same uninformative prior as in our previous paper [2] , whereas convergence was tested using the Gelman -Rubin statistic [8] . All code is available as part of the mulTree package [3] .
In line with Williams and Shattuck, I found that eusocial species live longer than non-eusocial species of similar body mass (table 1) . However, in contrast to results of Williams and Shattuck and our original paper [2] , I find no correlation between fossoriality and lifespan (table 1).
As previously noted by Williams and Shattuck, the predicted association between eusociality and increased longevity is expected through the reduction of extrinsic mortality of breeding individuals in eusocial groups. While previous studies have not shown an association between cooperative breeding and maximum longevity in mammals [9] and birds [10] , these results suggest that eusociality in mammals, as defined by Williams and Shattuck, is strongly associated with increased lifespans.
Although fossoriality is also expected to increase maximum longevity, through decreased extrinsic mortality, I find no association between increased longevity and fossoriality in this dataset. Even after accounting for body size and eusociality, the aardvark (Orycteropus afer) is the only mammal with fossorial tendencies included in the top 5% of residuals. Conversely, four species with fossorial tendencies are found in the bottom 5% residuals: three pocket mice (Perognathus longimembris, Perognathus flavescens, Perognathus flavus) and the common shrew (Sorex araneus).
Williams and Shattuck's work helpfully extends our analysis to include eusociality; however, the lack of correlation between fossoriality and longevity in this dataset requires further attention given the predicted reduction of extrinsic mortality associated with burrowing. Analysis of fossorial species in other groups such as reptiles, along with the inclusion of more detailed life-history data, may yield more insights into the role of fossoriality in life-history evolution. Table 1 . Relationship between maximum longevity (months), body mass (g), sociality (eusocial or non-eusocial) and habitat (fossorial or terrestrial) in mammals. Estimates are modal estimates from 25 models. Lower CI, lower 95% credibility interval from 25 models. Upper CI, upper 95% credibility interval from 25 models. Posterior distribution, distribution of estimates from 25 models. 5 100 000 iterations with 100 000 burn-in and thinning interval of 2500. 
